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SYNI/SYN/AVG
What Are They?

SYNI : 1 Hourly 1xldeg radiative transfer (INTERNAL)

SYN : 3 Hourly Averaged from SYNI global product.

AVG : Monthly Averaged from SYN global product.



SY NI

SYNI Radiative transfer (Fu-Liou Code)

— Hourly UTC ( 00Z dayl thru 23z day 31)
— CERES Equal Area grid (~1deg) n=44012

TSI Cloud Inputs: MODIS(12hr),+GEO(3hr) + Interpolated
— (Piop » Phase » Tiog avg > Tinear avg » £ 1128 , R or D, )

Tuned to “Observed” Shortwave & Longwave TOA Fluxes

— CERES & GEO(CERES normalized)

— Observed Clear—sky SW used for land&snow surface albedo retrieval
MOA GEOS 4.0.3 Atmosphere / SMOBA Ozone
Modis & Match Aerosols
Grid Average Surface properties




Fu-Liou Code

Gamma weighted 2-Stream (SW) , 2/4 Stream (LW) pristine multi-stream correction to COART
— Treats sub-computational scale Inhomogeneous clouds ( S.Kato)
Correlated k : 32 Bands : 15SW, 14LW |, 30f14 LW in WN
« Enhanced output of PAR and UVA,UVB (W.Su)
Shortwave: ( 0.17 - 4.0 or inf)u [0 or 2500-57000 cm-1]
— HITRAN 2000 (H,0) w/( O,,CO,,CH,)@Fixed concentration
— JPL(1994) O; uv , WMO(1985) O; vis
Longwave (0-2850cm-1) (3.5u — Infinity )
- H,0,CO, ,0,;,N,0,CH, ,CFCs, H20 continuum )
Optical Properties: spectral (3, w, g )
— Water Cloud (Y.Hu)
— Ice Cloud (Q.Fu 1996, D,,)
— Aerosol Optical Properties
 OPAC, Tegin&Lacis, d’Almedia
Major Revisions

— 10 visible SW bands reworked for O, and rayleigh in 1995
— Near-Ir 0.7-1.3u subdivided into 4 bands in 2005

Online Version http://www-cave.larc.nasa.gov/cave



SY NI Surface Optics

Scene Id:
— IGBP
— Daily Snow Ice maps ( NSIDC microwave)
— Threshold of Cloud WG Daily 0.63u & 1.6u overhead sun albedo
Broadband Surface Albedo:
— COART ocean apriori surface albedo via look up table
* (T, solar zenith angle, wind speed, chlorophyll)
— Clear (land+snow scenes)
 ‘CERES’ SW TOA with LaRC Fu-Liou atmosphere correction LUT
— Clear sky CERES monthly mean diurnally modeled input ( NOT Geo)
— Cloudy land+snow(thickcld): monthly minimum clear sky albedo retrieval
* Diurnal model to diffuse angle

Spectral Albedo Shape

— COART (Ocean,Snow,Sea Ice)

— CARE Experiment (grassland), Bowker ( all other IGBP types)
Emissivity

— Cloud WG 12 month seasonal maps (3 window bands)

— SOFA ( IGBP based for other LW bands)



Planed Changes For BETA4

e TSI Future changes..

— Don’t attempt interpolation of MODIS Aerosol during cloudy non-retrieval
periods. ( so SYNI can revert to MATCH)

— Always supply clear sky TOA albedo even when overcast.
— Produce grid-hour integrated sun angle.

* SYNI Changes
— Use Daily MATCH aerosol assimilation when no MODIS

* Cloudy sky aerosol retrieval contamination issue
— Revise Monthly Surface Albedo History maps to include Ocean Sea Ice
domain and monthly average snow &/or sea ice fraction field.

« Don’t attempt retrieval of surface albedo for overcast sky grid boxes containing
Snow or Sealce.

 Instead use Surface Albedo History maps AND daily Snow/Ice fraction to
modify monthly average surface albedo as perturbation of surface albedo
correlated to sea ice fraction.

— Separate Vis and NIR scene dependent diurnal surface albedo models
— Fix known bugs ::

 Insure pristine sky toa correction is output on product

» Cloudy Sky albedo not at diffuse angle for partly cloudy grid boxes




Synoptic Time Series (STS)
90 Site Validation Subset Location Map

SYNI Beta3 for Year 2002
* 90 grid box subset

CERES/CAVE Hourly Avg
44 SW Sfc Down

* 44 LW Sfc Down

« 30SW Sfc Up

« 32 LW Sfc Up

« 27 All (SW/LW)(Up/Dn)
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E13 SWDN (Hourly, Daily, Monthly, Yearly)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS) E13
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TOA SW Up( Untuned & Tuned)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

Untuned TOA SW UP(Hourly)
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Untuned TOA SW UP(Daily)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

Untuned TOA SW UP(Monthly)
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Tuned TOA SW UP(Hourly)
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TUNED SYNI SW TOA Up
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Tuned TOA SW UP(Daily)
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OLR( Untuned & Tuned)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

UNTuned TOA LW UP(Hourly)

UNTuned TOA LW UP(Daily)
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UNTuned TOA LW UP(YEARLY)
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Surface Longwave (Down &Up)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)
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Surface SW ( Down & Up)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS) SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)
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SYN Subset TOA/SurfaceValidation
Beta3 Year 2002

Quantity Obs | Model | Model-Obs | Hourly | Daily Monthly | Yearly [N

Std Dev | Std Std Dev | Std Dev | Sites
Dev

SWTOAUP | 98.4 98.2 | -0.2/-0.2% 23. 14 9.0 4.7 90

Untuned

SW TOA UP 97.7 | -0.7/-0.7% 12. 6.5 4.1 2.8 90

Tuned

LWTOAUP | 2169 | 217.8 0.9/0.4% 12. 8.3 4.4 33 90

Untuned

LW TOA UP 217.6 0.7/ 0.3% 10. 6.6 32 2.3 90

Tuned

LWSFCDN | 3193 | 313.2 | -6.1/-1.9% 24. 18. 12. 8.6 44

LWSFCUP | 382.6 | 376.2 | -6.4/-1.7% 24. 17. 13. 11. 32

SW SFCDN | 184.4 | 187.7 32/ 1.7% 60. 24. 10. 6.9 44

SW SFCUP | 40.7 33.2 ( -7.5/ 18.% } 33. 17. 9.0 4.7 30




Aerosol Loading Limits Surface Albedo
Retrieval Accuracy

Total Aerosol AOD
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Surface Albedo & Snow Events

Surface Albedo (Total Sky) Oct 2002
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In Atmosphere Net Flux
Validation

« ATMOSPHERE NET = TOA NET — SFC NET

e TOA Observed from CERES & GEO normalized to CERES
e SFC Observed from CAVE(ARM,SURFRAD,BSRN)



Surface Net ( LW & SW)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)
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Atmosphere Net (LW & SW)

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)

LW Atmosphere NET(Hourly)

LW Atmosphere NET(Daily)
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SYN Subset Atmosphere Net Validation
Beta3 Year 2002

Quantity Observed | Model Bias Hourly | Daily Monthly | Yearly [N
Model-Obs. Std Dev | Std Dev | Std Dev | Std Dev | Sijte

LW TOANET | -216.9 |-217.6 |-0.7/-0.3% 10. 7. 3.2 2.3 90
SWTOANET | 182.6 |182.5 |-0.1/-0.1% 12. 7. 3.8 2.4 90
LW SFCNET |-62.8 |[-64.7 |-1.9/2.9% 26. 17. 12 8.7 32
SW SFCNET | 1442 |156.2 |12./8.3% 52. 19. 9.6 59 30
ATM LW -170.1 |-168.9 | 1.2 /-0.7% 28. 18. 11. 8.0 32
NET

ATM SW 83.1 73.6 -9.5/11.4% | 52. 18. 8.6 6.6 30
NET

ATM -82.7  |-95.7 |13./15.6% 59. 22. 13.0 8.1 27

LW&SW NET




Diurnal Validation at SGP

* 19 Sites grouped ~3x3 degree region
— Complete year 2002
— Mean differences
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TOA Shortwave
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Surface Shortwave Up

ALLSKY : 19SGP
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Surface Shortwave Down
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TOA Longwave
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Surface Longwave Up

ALLSKY : 19SGP
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Surface Longwave Down

ALLSKY : 19SGP
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SY NI Calculations at
CERES,GEQO,Interpolated Times

e For 90 site validation subset for 2002
— Cloud forced TOA LW Flux
— Cloud forced TOA Albedo



Ceres & Geo
Cloud Forced OLR
(@ 90 sites

*Longwave CERES/MODIS and GEO
have small and compensating biases.
*GEO and has larger RMS error
*CERES only in polar regions

* MODIS particle size retrieved

GEO fixed particle size(De=60 Re=10)
GEO single IR & single VIS Channel.

Model - | Bias RMS
Obs.
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Ceres & Geo
Cloud Forced TOA

Albedo @ 90 sites

*CERES/MODIS clouds more reflective
than GEO and have larger RMS error!
*GEO simpler cloud retrievals fixed
particle size(De=60 Re=10)

*CERES positive bias consistent with
CRS footprint results

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS) AllSky
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N= 64025. Mean ( StdDev)

OBS SW TOA Alb CldForce  0.131(  0.147)
SYNI SW TOA Alb CldForce  0.138( 0.132)
Y-X 0.006( 0.061)

RMS( 0.062)...............
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Log1{Population)
N= 71726. Mean ( StdDev)

OBS SW TOA Alb CldForce 0.127( 0.142)
SYNI SW TOA Alb CldForce  0.125 0.140)

Y-X -0.003 0.054)

Model - | Alb Alb Flux Flux
Obs. Bias RMS | Bias RMS

CERES | 0.006 | 0.062 4.3 26.4

GEO -0.003 | 0.055 -2.8 25.7

Intrp -0.002 | 0.073 -0.9 26.2

All -0.001 | 0.068 -0.8 26.1
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“AV(G” Betal

e Primary SARB Product for July 2002

— Shortwave & Longwave
— Upwelling & Downward
— 5 vertical levels TOA, 70, 200 ,500 ,Sfc

4 seasonal months

— April 2002 , July 2002, October 2002, January 2003

* TOA regional biases & Std Deviations
 NET Flux



AVG Beta3 July 2002
TOA

Tuned SW UP TOA Tuned SW DN TOA

Discreteization

GlbAvg= 92.46 GIbAvg- 330 45
| e — el IS S|
0 39 78 117 155 194 233 272 311 0 60 119 179 239 298 358 418 477

Tuned LW UP TOA Tuned LW DN TOA

GIbAvg 242'_55 GlbAvg= 0.00

— — ] — —
102 133 163 193 224 254 284 315 345 0.000.129.250.379.500.629.750.87% .000

ying_avg 200207.out



AVG Beta3 July 2002
70 hPa

Tuned SW UP 70hpa Tuned SW DN 70hpa

GIbAvg= 92.12 GlbAvg= 318.29
0 39 78 117 156 194 233 272 311 0 57 115 172 229 286 344 401 458

Tuned LW UP 70hpa Tuned LW DN 70hpa

(el P
GlbAvg= 242.37 GlbAvg= 10.44
101 132 162 193 224 254 285 315 346 5.2 6.6 80 94 10812.213.715.1 16.5

ying_avg 200207.out



AVG Beta3 July 2002
200 hPa

Tuned SW UP 200hpa Tuned SW DN 200hpa

GIbAvg= 88.93 GlbAvg= 311.44

ST ] S ]
0.0 38.6 77.1115.7154.292.231.269.808 4 0 60 121 181 242 302 363 423 483
Tuned LW UP 200hpa Tuned LW DN 200hpa

_.'-v = ’ ,&-
c

4_

y ,‘{-

et e T —

GIbAvg_ 251. 17 GIbAvg: 27.21

— — — — ]
104 136 168 200 232 264 297 329 361 12.820.6 28.536.4 44.3 52.2 60.1 68.0 75.8

ying_avg 200207.out



AVG Beta3 July 2002
500 hPa

Tuned SW UP 500hpa Tuned SW DN 500hpa

| ——

: - , **
..-‘4'1' u-

s

GIbAvg= 63.07

GlbAvg= 263.44
Ee——— ] . Ee—— ]
0.0 36.4 72.8109.245.6/82.218.254.291 2 0 56 111 167 222 278 333 389 444
Tuned LW UP 500hpa Tuned LW DN 500hpa

ST o

5 ol L«—’* -
B ‘* = z < ——
GlbAvg= 313.02 GlbAvg= 148.
o E— ] ) oosa——— — ]
115 152 189 226 263 299 336 373 410 55 84 112 141 169 198 226 255 283

ying_avg 200207.out



AVG Beta3 July 2002

Surface
Tuned SW UP Sfc Tuned SW DN Sfc

GIbAvg= 19.65 GIbAvg— 180.23
0 34 68 102 136 171 205 239 273 0.0 445 89.0133.477.222 Q66 B11.4855.9
Tuned LW UP Sfc Tuned LW DN Sfc

o ST
GIbAvg_ 408 27 GlbAvg= 352.61
93 154 215 276 337 398 459 519 580 76 123 170 217 264 312 359 406 453

ying_avg 200207.out



“AVG” TOA Biases & 3hrly Std.Dev.
TOA Net Flux & Components
April 2002

Model-Obs 3hrly Std Dev Observed Model Tuned

Tuned Minus Observed SW TOA Mean Tuned Minus Observed SW TOA StdDev OBS SW UP Tuned SW UP
- SW Tuned : SW Up %l >
i\ &L *:‘:;;P 4 N ,‘» Q.v’? \
- 75 Rty o

’5,4 o STt

GlbAvg= 1.22 GlbAvg= 3.85 GlbAvg= 84.54 GlbAvg= 95.62
24 18 12 E] 0 6 12 18 A 0,00 375 7.50 11.25 1500 1875 2250 26.25 30.00 0 32 64 97 120 161 193 226 258 00 304 608 912 1216 1520 1823 212.7 243.1
Untuned Minus Observed SW TOA Mean Untuned Minus Observed SW TOA StdDev OBSLWUP Tuned OLR

SW UNtuned == | 7 LW Up 7

A
e, cmw . vy

e .
GlbAvg= 2.20 GlbAvg= 6.50 GlbAvg= 236.37 GlbAvg=237.10
24 8 12 6 O 6 12 18 2 000 375 750 11.25 1500 1875 2250 26.25 3000 116 141 167 192 217 243 268 294 319 18 142 166 190 215 230 263 2687 311

Observed LW TOA StdDev Obs SW NET Tuned SWNET

Tuned Minus Observed LW TOA Mean 3 Tuned Minus

——— "1 ¥
GlbAvg= 0.73 GlbAvg= 2.31 GlbAvg=244.49 GlbAvg=243.41
-180 -135 H0 45 00 45 90 135 180 000 188 375 562 7.50 938 1125 13.12 1500 -0.76 48.99 98.74 148.50198.25248.01297.76347.51397.27 [} 49 99 148 197 247 296 3% 395

Untuned Minus Observed LW TOA Mean Untuned Minus Observed LW TOA StdDev OBS TOA SW&LW NET Tuned TOA SW&LW NET

LW UNtuned SW&LW =
XA o NET

GlbAvg= 0.57 GlbAvg= 2.64 GlbAvg= 8.12 GlbAvg= 6.31
-180 135 H0 45 00 45 90 135 180 000 188 375 562 7.50 938 1125 13.12 1500 -180 -140 -100 61 21 19 5 99 139 -181 141 101 61 21 19 B 99 139

JCERESHisa-san/tisa_avg_data/CSTM200704/200204/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200204 RESftisa-sanitisa_avg_data/CSTM200704/200204/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200204



“AVG” TOA Biases & 3hrly Std.Dev.
TOA Net Flux & Components
July 2002

3hrly Std Dev

Tuned Minus Observed SW TOA StdDev

Model-Obs

Tuned Minus Observed SW TOA Mean

> £ . SW Tuned

GlbAvg= 1.26 GlbAvg= 413

24 18 12 6 0 6 12 18 24 000 375 7.50 11.25 1500 18.75 2250 26.25 30.00
Untuned Minus Observed SWTOA Mean Untuned Minus Observed SW TOA StdDev

SW UNtuned P

GlbAvg= 217 GlbAvg= 5.49
24 18 12 6 0 6 12 18 000 375 7.50 11.25 1500 18.75 2250 26.25 30.00
Tuned Minus Observed LW TOA StdDev

Tuned Minus Observed LW TOA Mean LW Tuned

GlbAvg= 247
000 188 375 562 7.50 938 1125 13.12 1500
Untuned Minus Observed LW TOA StdDev

LW Tuned

GlbAvg= 0.58
4180 135 90 45 00 45 90 135 180
Untuned Minus Observed LW TOA Mean

GlbAvg= 0.40
-180 135 90 45 00 45 90 135 180

GlbAvg= 2.79

0.00 188 3.75 562 7.50 938 1125 13.12 1500

ICERES/tisa-san/tisa_avg_data/CSTM200704/200207/CER_AVG_Terra-FM1-MODIS_Beta3 000000.200207

Model Tuned

Tuned SW UP

Observed

OBS SW UP

 oa SW Up

GlbAvg= 92.46

GlbAvg= 91.33

0 39 7 116 155 194 233 272 310 0 39 78 117 155 194 233 272 3N
OBS LW UP LW U Tuned OLR

vt?v.uwi:'. i ] 3 M %

GIbAvg=242.55

GlbAvg= 241.97
99 130 160 191 222 253 283 314 345 102 133 163 193 224 254 284 315 345
Obs SWNET Tuned SWNET

SW NET

Koot o, *‘*‘"

GlbAvg= 239.11 GlbAvg= 237.99
-0.58 51.92 104.43156.93209.44261.94314.45366.95419.46 0 52 104 156 208 260 312 364 47
Tuned TOA SW&LW NET

OBS TOA SW&LW NET

GlbAvg= -4.57
-1915-149.5-1076 656 -23.7 182 60.2 102.1 1441

GlbAvg= -2.85
-1904 -146.9 -1035 600 -16.6 269 70.3 113.8 1572

RES/tisa-san/tisa_avg_data/CSTM200704/200207/CER_AVG_Terra-FM1-MODIS_Beta3 000000.200207



“AVG” TOA Biases & 3hrly Std.Dev.
TOA Net Flux & Components
October 2002

Model-Obs 3hrly Std Dev Observed Model Tuned

Tuned Minus Observed SW TOA Mean Tuned Minus Observed SW TOA StdDev OBS SW UP Tuned SW UP

SW Tuned L o SWUp _ =72

".‘,:i U i & o Aot

s 7 - " 1 -~y P -
- ¥ [ a 8 ¥ )
® r’ ! -!. »: . d
g N N NG e :
= Do g - ”gs '-’Ph-:%ne S R
GlbAvg= 1.25 GlbAvg= 3.87 GlbAvg= 96.83 GlbAvg= 97.87
24 18 12 6 0 6 12 18 24 000 375 7.50 11.25 1500 18.75 2250 26.25 30.00 0 26 52 78 104 131 157 183 209 [} 25 5 75 101 126 151 1% 201
Untuned Minus Observed SW TOA Means Untcuined Minus Observed SW TOA StdDev OBSLWUP L U Tuned OLR
W UNtune » W p »
3 . =5 L S =
X \ . \ .
N
; SN = S - o
R o o c . ~s ~
GlbAvg= 2.41 GlbAvg= 6.47 GlbAvg=237.13 GlbAvg= 237.70
24 18 12 6 0 6 12 18 24 0.00 375 7.50 11.25 1500 18.75 2250 26.25 30.00 122 146 171 196 220 245 269 294 318 123 148 173 198 22 247 272 297 3R
Tuned Minus Observed LW TOA Mean LW TunedTuned Minus Observed LW TOA StdDev Obs SWNET Tuned SWNET

. ; ". s 'a—- ;.,.,_)
GlbAvg= 0.57 GlbAvg= 2.23 GlbAvg=246.47 GlbAvg=245.44
-180 135 90 45 00 45 90 135 180 000 188 3.75 562 7.50 938 1125 13.12 1500 -1.38 49.03 99.43 149.84200.25250.65301.06351.46401.87 0 50 100 1% 200 250 300 3% 400

Untuned Minus Observed LW TOA Mean Untuned Minus Observed LW TOA StdDev OBS TOA SWE&LW NET

LW UNtuned = R s n .

Tuned TOA SW&LW NET

-

A_\j__

> g 5 ol i
GlbAvg= 0.35 GlbAvg= 253 GlbAvg= 9.35 GlbAvg= 7.74
-180 -135 90 45 00 45 90 135 180 000 188 3.75 562 7.50 938 1125 13.12 1500 -2032-161.4-1195 -77.7 -359 59 478 896 1314 203 -161 -120 -79 .37 a4 a5 87 128

JCERESHisa-san/tisa_avg_data/CSTM200704/200210/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200210 JCERESHisa-san/tisa_avg_data/CSTM200704/200210/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200210



“AVG” TOA Biases & 3hrly Std.Dev.
TOA Net Flux & Components
January 2003

Model-Obs

Tuned Minus Observed SW TOA Mean

3hrly Std Dev

Tuned Minus Observed SW TOA StdDev

SW Tuned =7

2 (£
o e §
= &' , ey — % _,-“‘”"'
GlbAvg= 1.40 GlbAvg= 4.18
24 18 12 6 0 6 12 18 24 0.00 375 7.50 11.25 1500 18.75 2250 26.25 30.00

Untuned Minus Observed SW TOA Mean Untuned MI

J

GlbAvg= 266
24 18 12 6 0 6 12 18

GlbAvg= 7.07

24 000 375 7.50 11.25 1500 18.75 2250 26.25 30.00
Tuned Minus Observed LW TOA Mean LW T jTuned Minus Observed LW TOA StdDev
uned ™

GlbAvg= 0.86
4180 135 90 45 00 45 90 135 180 000 188 375 562 7.50 938 1125 13.12 1500
Untuned Minus Observed LW TOA Mean Untuned Minus Observed LW TOA StdDev

===~ LW Tuned

GlbAvg= 2.36

GlbAvg= 0.67
-180 135 90 45 00 45 90 135 180

GlbAvg= 272

0.00 188 3.75 562 7.50 938 1125 13.12 1500

JCERES/isa-san/tisa_avg_data/CSTM200704/200301/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200301

Observed

OBS SW UP

Model Tuned

Tuned SW UP

- ; ot -
GlbAvg= 103.02 GlbAvg=104.18
0 a3 85 128 171 214 256 299 342 0 a3 86 120 172 215 259 32 345

OBSLWUP

J‘r%‘

GlbAvg=234.83 GlbAvg= 235.69
147 167 187 207 227 247 267 287 307 145 165 186 206 226 247 267 28 308
Obs SWNET

GlbAvg=249.38 GlbAvg=248.23
-0.56 53.97 108.50163.03217.56272.10326.63381.16435.69 [} 55 109 164 218 273 327 3R 436

OBS TOA SW&LW NET

GlbAvg= 14.55

GlbAvg= 12.54
-199.1 -152.7 -1063 599 -13.5 329 79.3 125.7 1721

-2004 -153.1 -1058 585 -11.2 361 83.4 130.7 1780

ERES/tisa-san/tisa_avg_data/CSTM200704/200301/CER_AVG_Terra-FM1-MODIS_Beta3_000000.200301



SW Flux (Wm-2) LW Flux (Wm-2)

NET Flux (Wm-2)

4 Seasonal Months of “AVG” Global: LW,SW NET

Compared to 70 Months of SRBAVG
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Longwave | TSIObs | Tuned UNtuned
April 2002 236.4 237.1 236.9
July 2002 242.0 242.5 24223
Oct 2002 237.1 237.7 237.5
Jan 2003 234.8 235.7 235.5
Shortwave | TSI Obs [ Tuned UNtuned
April 2002 94.5 95.6 96.6
July 2002 91.3 92.5 93.4
Oct 2002 96.8 97.9 99.1
Jan 2003 103.0 104.2 105.5
NET TSI Obs | Tuned UNtuned
April 2002 8.1 6.3 5.2
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4mthavg

7.3

3.5

4.3




SYN/AVG Flux Profile
Tuned Model Outputs

Four Computation Modes Deriveable Forcings

* Pristine toa&sfc only * Clear Sky Aerosol Forcing (Pris - Clr)
 All Sky (CNA) wagsteonty ¢ All Sky Aerosol Forcing (All - CNA)
e C(Clear ( w/Aerosols) * Cloud Forcing (w/Aerosol) (All - Clr)

« All Sky e Cloud Forcing (w/0) Aerosol ( All - Pris)

Upward & Downward Fluxes @ Five Levels for Clear & All Sky
15t Difference Net 2" (Con+)/(Div-)ergence 3™ (De-)Stabilization

+ TOA 4 Layers
T

» 70hpa _»
e 200hPa >°70—ZOO

\
. _$+200-500 <
e Surface

/'

>>°Upper Troposphere
*Lower Troposphere



Daily Mean Flux Convergence

( Layer Net) Yr 2002
SGP Central Facility

SYNI Beta3 2002 Atmosphere Net @E13
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SYNI Beta3 2002 Atmosphere Net @BAR
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Daily Mean Flux Convergence
( Layer Net) Yr 2002

Manus :Warm Pool

SYNI Beta3 2002 Atmosphere Net @MAN
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SW&LW Net & Cloud Forced

SGP Central Facility

SYNI Beta3 2002 Atmosphere Net @E13

Clear Sky SW&LW Net
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TOA Cloud & Aerosol Net Forcing
Beta3 “AVG” April 2002
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Surface Cloud & Aecrosol Net Forcing
Beta3 “AVG” April 2002
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Beta3 “AVG” Global Mean TOA & Surface

Cloud & Aerosol Forcing

TOA Cloud Cloud Cloud Aerosol Aerosol Aerosol
FOI'Cil’lg SW Net LW Net SWLW Net SW Net LW Net SwLwNet
Apr2002 | 422 | 24.8 -17.4 -3.3 0.5 -2.8
Jul2002 | _44.1 | 243 -19.8 -3.3 0.6 -2.8
Oct2002 | 457 | 24.5 -21.2 -3.0 0.5 -2.5
Jan2002 | -50.6 | 24.3 -26.3 -2.6 0.2 2.4
Surface Cloud Cloud Cloud Aerosol | Aerosol Aerosol
Forcing SW Net | LW Net | qwiw Net | SW Net | LW Net | SwLwNet
Apr2002 | _45.1 25.3 -19.9 -6.5 1.7 4.8
Jul2002 | _46.9 | 25.5 -21.4 -7.0 1.4 -5.6
Oct 2002 | -49.3 26.9 -22.3 -6.2 1.2 -5.1
Jan2002 | 544 | 26.2 -28.2 -4.9 1.1 -3.8




Summary

 CERES Beta3 SYNI/SYN/AVG products, the
final branch of the CERES processing scheme, are
validated against surface observations. Good

agreement 1s noted except for surface upwelling
flux.

e TOA Net fluxes are similar to SRBAVG for 4
seasonal months .

* Improvements for Beta4 will concentrate on
surface albedo and best use of 1nput aerosol
products
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Acrosol Forcing Histograms
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Aerosol Forcing ( Clear & All Sky)
Cloud Forcing(Pristine & w/Aerosols)
TOA ,ATM ,SFC
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All-sky Global Mean Fluxes
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TOA NET (LW & SW)
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All Wave Atmosphere Net

SYNI Beta3 Year 2002: 90 Site Spatial Subset (aka STS)
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Cld Forced
SW Flux

SYNI Beta3 Year 2002: 50 Site Spatial Subset (aka STS) AlISky
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